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ABSTRACT

The landscape of treatment for advanced prostate cancer is
continually evolving as new therapies are developed and
guidelines are constantly updated. However, the manage-
ment of older men with advanced disease is not optimal.
Many men are denied chemotherapy based on their chro-
nological age, not their health status. Androgen-depriva-
tion therapy (ADT) remains the mainstay of first-line
treatment of advanced disease. Once the disease becomes
resistant to castration, docetaxel-based chemotherapy is
the regulatory-approved standard of care, irrespective of
age. The place of weekly docetaxel in patients with poor
performance status and signs of frailty has to be further
evaluated in clinical studies. New treatments are now avail-

able, or on the horizon, for disease that progresses dur-
ing or after docetaxel therapy. Cabazitaxel and
abiraterone have been shown to prolong survival, irre-
spective of age, and are already in clinical use having re-
ceived regulatory approval. The optimal sequence for
these two agents is still unknown, although there is some
indication that in patients predicted to be poor respond-
ers to abiraterone (high Gleason score, progression dur-
ing docetaxel therapy, rapid progression to castrate-
resistant prostate cancer with ADT) cabazitaxel should
be the preferred choice. Further advances are being in-
vestigated, with promising data reported from phase III
trials. The Oncologist 2012;17(suppl 1):16–22

INTRODUCTION
The current rate of population aging is unprecedented, and
the fastest growing segment is that aged 80 years or older,
which increased from 13.8 million in 1950 to 69.2 million in
2000; it is expected to further rise to 379.0 million by 2050
[1]. As a consequence, the burden of prostate cancer is ex-
pected to increase by 55% by 2030 [2]. On one hand, pros-
tate-specific antigen (PSA) screening has led to
overdiagnosis and overtreatment of prostate cancer in
younger men [3]; on the other hand, older men tend to have
more aggressive tumors [4], but only a minority receive cu-
rative therapy [5]. This may partially explain why two out of
three deaths due to prostate cancer occur in men over the age
of 75 years [6].

Management of advanced prostate cancer is not optimal in
senior adults. Despite clear benefits of chemotherapy in terms
of survival, tumor response, and quality of life, physicians are
still reluctant to use chemotherapy in older patients because of
concerns about its toxicity [7]. In contradiction to this, a ma-
jority of older patients wish to be treated as younger patients
for a potential survival benefit, and they are willing to accept
the risks of chemotherapy [8].

Life expectancy is highly variable between individuals,
mainly due to differences in health status. The median life ex-
pectancy of a 70-year-old man in the Social Security Admin-
istration tables is 12.4 years, but a healthy man may live at least
another 18 years, whereas one with comorbid conditions is ex-
pected to live for only 6.7 more years [9]. Treatment advances
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are contributing to increased life expectancy in men with ad-
vanced prostate cancer in early and advanced settings [10, 11].

In practice, limitations to chemotherapy use are more re-
lated to associated comorbid conditions and poor performance
status than chronological age [7]. Management of patients with
advanced prostate cancer should be guided by an adequate
evaluation of health status, as per the International Society of
Geriatric Oncology guidelines [12, 13]. This article reviews
the management of advanced prostate cancer and outlines spe-
cific considerations that need to be applied to the elderly pop-
ulation.

FIRST-LINE ANDROGEN-DEPRIVATION THERAPY
Androgen-deprivation therapy (ADT)—usually with the use
of a single-agent luteinizing hormone-releasing hormone
(LHRH) agonist or by surgical castration—is the standard ap-
proach for the first-line treatment of patients with advanced
prostate cancer [14]. The value of further addition of antian-
drogens in the long term to achieve maximum androgen block-
ade is still debated. It provides a marginal survival advantage
compared to LHRH agonists alone, and it is associated with
increased costs, side effects, and impairment in patients’ qual-
ity of life (Fig. 1) [14, 15].

However, at some point during their treatment, most pa-
tients with advanced prostate cancer will likely receive antian-
drogen treatment [16]. In patients with progressive disease
despite ADT, antiandrogen withdrawal has been shown to re-
sult in a PSA response (PSA decline of at least 50%) for a me-
dian duration of 3.5–5.0 months in 15–30% of patients [17–
19]. PSA response following antiandrogen withdrawal is
thought to be due to changes in the androgen signaling cascade,
resulting in the antiandrogen acting as an activator, rather than
an inhibitor, of the androgen receptor (AR) [20].

A phase III study of antiandrogen withdrawal, with or
without ketoconazole in senior patients (median age, 72 years)
with metastatic androgen-independent prostate cancer, dem-
onstrated a significantly greater percentage of patients achiev-
ing PSA response with the addition of ketoconazole compared
with antiandrogen withdrawal alone (27% vs. 11%, p � .0002)
[16]. In a Southwest Oncology Group study (SWOG 9426) of
antiandrogen withdrawal in 210 patients with progressive
prostate cancer, after a median follow-up of 5 years, PSA re-
sponses following antiandrogen withdrawal were observed in
21% of patients [21]. Although the median progression-free
survival among the study population was 3 months, 19% of
patients experienced progression-free survival times of 12
months or greater. These data demonstrate that antiandrogen
withdrawal can potentially result in PSA response and pro-
longed progression-free survival in a small number of patients.

The side effects of ADT include loss of bone density, with
an increased risk of osteoporosis and a cumulative increase in
the incidence of fractures [22, 23]. It is recommended that all
men receiving ADT should therefore receive calcium and vi-
tamin D supplementation, and baseline bone mineral density
should be determined. Bisphosphonates or denosumab may be
used if there is a documented risk for fracture or castrate-
resistant prostate cancer (CRPC) with skeletal metastases [12,

13, 24, 25]. There is also a risk of metabolic side effects, dia-
betes, and fatal cardiac events [26–29]. Particular care should
be taken with ADT in senior adults if the patient has a history
of stroke, chronic heart failure, or myocardial infarction.

Sipuleucel-T is an active cellular immunotherapy that has
reported efficacy in men with metastatic castrate-resistant
prostate cancer (mCRPC) who have previously received ADT
[30]. In a randomized phase III study, patients underwent leu-
kapheresis and then received sipuleucel-T or placebo. The re-
sults demonstrated a relative reduction of 22% in the risk of
death in the sipuleucel-T group compared with the placebo
group, representing a 4.1-month improvement in median sur-
vival with sipuleucel-T. Despite this apparent survival benefit
in senior men with prostate cancer (median age of patients in
the sipuleucel-T group was 72 years), concerns about the study
design have brought the results into concerns [31, 32]. One
area of concern is the control group, where two-thirds of the
collected peripheral-blood mononuclear cells (PBMCs) were
not reinfused but were instead cryopreserved for possible use
in a salvage study, meaning that the placebo group, but not the
sipuleucel-T group, experienced repeated cell loss [30]. Also
of note is that the sipuleucel-T treatment involves culturing the
collected PBMCs with a chimeric protein containing granulo-
cyte-macrophage colony-stimulating factor, whereas the pla-
cebo group PBMCs were cultured in collection medium
without granulocyte-macrophage colony-stimulating factor.
The presence or absence of tumor antigen was not, therefore,
the only variable between the two groups.

Data that became available only after the U.S. Food and
Drug Administration approval of sipuleucel-T showed that the
treatment had no survival effect in patients under 65 years of
age, in contrast to those aged 65 years or older where the haz-
ard ratio (HR) for death favored sipuleucel-T [33]. These data
suggest that the clinical benefit observed in the phase III trial of
sipuleucel-T was driven by the effect in patients aged 65 years
and older, and that in these older patients with mCRPC, sip-
uleucel-T may provide a survival benefit.

Figure 1. Total androgen blockade can provide a small increase
in overall survival, but has significant effects on quality of life.
Abbreviation: SE, standard error. Adapted from Prostate Cancer
Trialists Collaborative Group. Maximum androgen blockade in
advanced prostate cancer: An overview of the randomised trials.
Lancet 2000;355:1491–1498, with permission.
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FIRST-LINE CHEMOTHERAPY
Virtually all patients who receive ADT will undergo disease
progression to a castrate-resistant state within a median of 18
to 24 months [34]. Until 2004, there was no evidence that any
treatment would offer a survival benefit for men with mCRPC.
Some chemotherapy regimens had been trialed in this setting,
but the condition was largely regarded as chemoresistant. Mi-
toxantrone was the most commonly used chemotherapeutic
agent because of its palliative effects in men with mCRPC
[35].

This view changed when results of two landmark random-
ized phase III trials demonstrated a survival benefit with do-
cetaxel plus prednisone (Taxotere) for the first time in men
with mCRPC compared with mitoxantrone plus prednisone
[11, 36]. Docetaxel-based chemotherapy also demonstrated
improvements in pain, PSA and quality of life in these patients.
Moreover, in analysis of patients by age (�65, �65, and �75
years), the survival benefit of docetaxel was apparent for each
of the groups (Fig. 2) [37]. A 2011 exploratory analysis of the
TAX (Taxotere) 327 trial, focusing on the 267 men aged 75
years or older, concluded that older men had slightly more dose
reductions and discontinuations for adverse events with do-
cetaxel than mitoxantrone, but there was a trend for better im-
provement in quality of life, tumor response, and survival with
the docetaxel 3-weekly schedule [38]. These data established
docetaxel 75 mg/m2 every 3 weeks as the standard of care for
first-line chemotherapy for prostate cancer, irrespective of age.

However, the tolerability of the docetaxel 3-weekly regi-
men has not been specifically studied in frail senior adults with
poor performance status and severe comorbidities. Although
weekly docetaxel is not registered for the treatment of
mCRPC, it is often perceived to have less hematologic side ef-
fects compared with the 3-weekly regimen, especially in senior
adults. Hence, a randomized phase II study comparing weekly
docetaxel (30 mg/m2) plus prednisone with prednisone alone
in 109 older men (median age, 70 years) with mCRPC evi-
denced a significant survival benefit for weekly docetaxel (27
months vs. 18 months) associated with improvements in pain,
quality of life, and PSA response [39]. The main adverse
events were nonhematologic toxicities (nail changes, alopecia,
conjunctivitis, asthenia) and no febrile neutropenia was re-
ported.

PROGRESSION AFTER FIRST-LINE DOCETAXEL
Previously, once mCRPC had progressed during or following
docetaxel therapy, the remaining treatment options were lim-
ited. However, in 2010 and 2011 respectively, evidence was
published showing that the chemotherapy agent cabazitaxel
and the hormonal treatment abiraterone offered a survival ben-
efit in the postdocetaxel setting.

Cabazitaxel, a next-generation taxane, was developed fol-
lowing research to identify a drug that could overcome taxane
resistance. Cabazitaxel was shown to be as effective as do-
cetaxel against docetaxel-sensitive cell lines and tumor mod-
els, and it was active against in vitro and in vivo docetaxel-
resistant tumor models [40, 41]. In the phase III TROPIC trial,
cabazitaxel provided a 30% survival benefit versus mitoxan-

trone (15.1 months vs. 12.7 months; HR: 0.70, p � .0001) in
patients who had progressed during or after docetaxel therapy
(Fig. 3) [42]. After 2 years, 28% of patients in the cabazitaxel
group were still alive compared with 17% in the mitoxantrone
group. The median patient age was 68 years, and 18% of par-
ticipants were aged 75 years or over. When stratified by age,
the overall survival benefit with cabazitaxel was consistent ir-
respective of age.

Abiraterone—a potent inhibitor of cytochrome P450c17
(CYP17), a critical enzyme in androgen synthesis—has also
demonstrated a significant survival benefit versus placebo in a
phase III trial in patients who had progressed during or after
docetaxel therapy (14.8 months vs. 10.9 months; HR: 0.65, p �
.0001) [43]. The study population had a median age of 69
years, and 28% of participants were aged 75 years or over.
When overall survival was assessed according to age group
(�65, �65, or �75 years), the data demonstrated a consistent
benefit of abiraterone in all groups (Fig. 4) [43].

Table 1 summarizes the available data for docetaxel, caba-
zitaxel, and abiraterone in older men with prostate cancer [11,
42, 43]. There are side effects associated with both cabazitaxel
and abiraterone, and particular care should be taken to manage
these in senior patients with advanced disease [42, 43].

The TROPIC trial identified an increased risk of febrile
neutropenia in cabazitaxel recipients (8% vs. 1% with mito-
xantrone), which may be explained by the fact that patients had
advanced disease and were heavily pretreated, including with
radiation therapy [42]. These patients should be managed us-
ing primary prophylaxis with granulocyte colony-stimulating
factor (G-CSF) where appropriate, as set out by the European
Organisation for Research and Treatment of Cancer (EORTC)
[44]. Cabazitaxel is also associated with an increased inci-
dence of grade �3 diarrhea (6% vs. 1% with mitoxantrone),
which can be a significant problem in elderly patients who are
less mobile and are more prone to dehydration as a conse-
quence of gastrointestinal problems [42]. Diarrhea—which
may be reduced in patients receiving G-CSF [45]—should

Figure 2. Docetaxel provides a survival benefit regardless of
age group. Abbreviations: ITT, intention to treat; KPS, Karnofsky
performance status. Adapted from de Wit R. New hope for pa-
tients with metastatic hormone-refractory prostate cancer. Eur
Urol 2006;5:817–823, with permission.
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be managed adequately as soon as it occurs, with rehydra-
tion, adapted diet, and the use of antidiarrheal treatments as
required. Proactive management of these side effects is
needed to avoid treatment discontinuation and optimize ef-
ficacy of therapy.

Abiraterone is associated with an increased risk of hypo-
kalemia, hypertension, and fluid retention (versus placebo),
caused by an excess of mineralocorticoid [43]. Abiraterone
should therefore be used with caution in patients with cardio-
vascular disease. Adrenocortical insufficiency may also occur

with abiraterone use, and particular caution should be taken if
daily steroid use is interrupted or infection occurs. Liver func-
tion should be monitored due to the risk of hepatotoxicity with
abiraterone. Interestingly, abiraterone has recently been shown
to be active in patients not preexposed to docetaxel but is not
yet registered in this setting [46].

To date, no data are available to guide clinicians and pa-
tients in the optimal sequencing of cabazitaxel and abiraterone
in the postdocetaxel setting. However, there is evidence to
suggest that patients with a Gleason score of 8–10 or with a

Figure 3. Cabazitaxel improves overall survival versus mitoxantrone regardless of age. Abbreviations: CI, confidence interval; ECOG,
Eastern Cooperative Oncology Group; HR, hazard ratio; PSA, prostate-specific antigen. Adapted from de Bono JS, Outard S, Ozguroglu
M et al. Prednisone plus cabazitaxel or mitoxantrone for metastatic castration-resistant prostate cancer progressing after docetaxel treat-
ment: A randomised open-label trial. Lancet 2010;376:1147–1154, with permission.

Figure 4. Abiraterone improves overall survival versus placebo regardless of age. Abbreviations: BPI, Brief Pain Inventory; CI, con-
fidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; OS, overall survival; PSA, prostate-specific antigen.
Adapted from de Bono JS, Logothetis CJ, Molina A et al. Abiraterone and increased survival in metastatic prostate cancer. N Eng J Med
2011;364:1995–2005, with permission.
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16-month median delay in progression to CRPC with ADT are
poor responders to subsequent endocrine manipulations
including abiraterone [47, 48]. Similarly, patients with
docetaxel-refractory disease do not seem to respond to abi-
raterone [49], whereas cabazitaxel has demonstrated a signif-
icant survival benefit in patients progressing during docetaxel
therapy [42, 50]. Patient preference and disease aggressiveness
may determine the first choice of treatment.

BONE-MODIFYING AGENTS
A frequent and often neglected issue with androgen depri-
vation is the loss of bone mass. While bisphosphonates in
general have been approved for the treatment of osteoporo-
sis, denosumab, a monoclonal antibody against RANKL,
has been specifically approved for the prevention of bone
loss in men receiving ADT for prostate cancer [51]. Ap-
proximately three-quarters of patients with prostate cancer
develop bone metastases, often at the first diagnosis of
metastatic disease [52]. Until recently, bisphosphonates
were the only bone-targeted supportive treatment available
[24, 53].

Denosumab has also received regulatory approval in the
U.S. and Europe for preventing skeletal-related events in
patients with bone metastases from solid tumors. Results
from a phase III trial demonstrated that denosumab could
significantly reduce the incidence of new vertebral fractures
and prevent loss of bone density in men receiving ADT for
prostate cancer [54]. Among the study population of this
trial, 83% of the men were aged 70 years or older.

FUTURE TREATMENT OPTIONS
Promising new treatment options for patients having pro-
gressed after docetaxel are expected to arrive in the near
future. Enzalutamide is a first-in-class AR-signaling inhib-
itor. It blocks multiple steps in androgen signaling, includ-
ing the binding of androgens to the AR, the nuclear
translocation of AR, and the association of AR with DNA
[55]. The effectiveness of enzalutamide in patients pre-
treated with docetaxel was assessed in the phase III
AFFIRM (A Study Evaluating the Efficacy and Safety of
the Investigational Drug MDV3100) study [56]. Results
showed that enzalutamide can improve median overall sur-

vival by 4.8 months compared with placebo, and that its ef-
ficacy was comparable in patients younger than 65 and older
than 65 years of age.

Radium-223 chloride (Alpharadin) is a new radioisotope
that induces double-strand DNA breaks in adjacent tumor cells
[57]. Due to the short penetration of alpha emitters, radium-
223 chloride causes highly localized cell death with limited
damage to surrounding normal tissue. Data from the phase III
ALSYMPCA (ALpharadin in SYMptomatic Prostate CAncer)
study showed that radium-223 chloride improved overall sur-
vival versus placebo (14.0 vs. 11.2 months) in patients with
symptomatic bone metastases [58].

CONCLUSION
The management of advanced prostate cancer in senior adults
is rapidly evolving with the development of new drugs able to
prolong survival. Treatment decisions in this population
should be based on health status (which mainly depends on the
severity of comorbidities) and patient preferences, not chrono-
logical age.

ADT remains the first-line treatment in hormone-sensitive
metastatic prostate cancer. In a senior adult population, evalu-
ation of bone mineral status and prevention of osteoporosis
(which may be by treatment with bisphosphonates or deno-
sumab) are recommended.

In mCRPC, chemotherapy with docetaxel (75 mg/m2 every
3 weeks) is the present regulatory-approved standard of care,
irrespective of age. The tolerability of the docetaxel 3-weekly
regimen has not been specifically studied in frail older men.
The place of weekly docetaxel in mCRPC should be further
evaluated in this patient group.

In patients progressing during or after docetaxel, caba-
zitaxel and abiraterone have both been shown to prolong
survival, irrespective of age. Optimal sequencing of these
two agents is not known as yet but preliminary data suggest
that cabazitaxel might be the preferred choice in patients
with high Gleason score, patients progressing during do-
cetaxel therapy, and patients progressing rapidly to CRPC
with ADT. With cabazitaxel, care should be taken to control
the risk of febrile neutropenia and diarrhea, which can be

Table 1. Docetaxel, cabazitaxel, and abiraterone in older men

Study Treatment Subset age (years) HR (95% CI)

Berthold et al., 2008 [11] Docetaxel (every 3 weeks) �68 0.81

�69 0.77

�75 0.80

De Bono et al., 2010 [42] Cabazitaxel �65 0.81 (0.61–1.08)

�65 0.62 (0.50–0.78)

De Bono et al., 2011 [43] Abiraterone �65 0.66 (0.48–0.91)

�65 0.67 (0.55–0.82)

CI, confidence interval; HR, hazard ratio.
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reduced with prophylactic G-CSF (as per EORTC guide-
lines) and proactive management of side effects. Abi-
raterone should be used with caution in patients with
cardiovascular disease due to an increased risk of hypoka-
lemia, hypertension, and fluid retention; regular liver test
monitoring is needed due to the risk of hepatotoxicity. Rare
cases of adrenocortical insufficiency have also been re-
ported, especially when daily steroids are interrupted and
infection occurs.

Although these treatment options have the potential to of-
fer survival benefits to all men with advanced prostate cancer,

there is still a need for more senior men to be included in spe-
cific advanced prostate cancer clinical trials to better under-
stand potential limitations related to comorbidities. Further
advances, such as enzalutamide and radium-223 chloride, are
being investigated with promising data reported from phase III
trials.
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